Molecular cloning and functional characterization of the canine parathyroid hormone/parathyroid hormone related peptide receptor (PTH1).
Parathyroid hormone (PTH) is a major mediator of calcium and phosphate metabolism through its interactions with receptors in kidney and bone. PTH binds with high affinity to PTH1 and PTH2, members of the superfamily of G protein-coupled receptors. In order to clone the canine PTH1 receptor, a canine kidney cDNA library was screened using the human PTH1 receptor cDNA and two clones were further characterized. The longest clone was 2177 bp and contained a single open reading frame of 1785 bp, potentially encoding a protein of 595 amino acids with a predicted molecular weight of 66.4 kD. This open reading frame exhibits >91% identity to the human PTH1 receptor cDNA and >95% identity when the putative canine and human protein sequences are compared. Competition binding following transfection of the canine PTH1 receptor into CHO cells demonstrated specific displacement of 125I-human PTH1-34 by canine PTH1-34, human PTH1-34, and canine/human parathyroid hormone related peptide (PTHrP) 1-34. Treatment of canine PTH1 receptor transfected cells, but not mock transfected cells, with these ligands also resulted in increased levels of intracellular cAMP. In contrast, the non-related aldosterone secretion inhibiting factor 1-35 neither bound nor activated the canine PTH1 receptor. Northern blot analysis revealed high levels of PTH1 receptor mRNA in the kidney, with much lower, but detectable, levels in aorta. heart, lung, prostate, testis, and skeletal muscle. Together, these data indicate that we have cloned the canine PTH1 receptor and that it is very similar, both in sequence and in functional characteristics, to the other known PTH1 receptors.